I. Introduction
. Generally, a 0.12% CHX mouth rinse is used to prevent dental plaque formation on the teeth and other plastic films 2) . Its use has been constantly advocated after GTR surgery to prevent or at least to reduce membrane exposure and the incidence of wound infections 1, 3, 4) . In order to prevent membrane contamination, systemic antibiotics and local antimicrobial therapy with (0.12% or 0.2%) CHX solutions have been suggested 5) . Alleyn et al. 6 ) demonstrated greater bone regeneration in the bifurcation defects in dogs when topical CHX was used
postoperatively. In addition, many studies have
shown that periodontal ligament cells produce mineralized nodules in vitro [7] [8] [9] . 1)
However, several studies have demonstrated the toxic effects of CHX on human cells and granulation tissue 10) . A review of the literature showed CHX to be harmful to a variety of mammalian cells, including sperm, polymorphonuclear leukocytes, macrophages, skin epithelial cells, erythrocytes, gingival fibroblasts and PDL cells [11] [12] [13] [14] [15] [16] [17] [18] . In addition, some studies have reported that CHX application directly to surgical wounds in the oral cavity can delay and alter wound healing [19] [20] . The Effect of Chlorhexidine on the formation of bone nodules by Periodontal ligament Cells in Vitro they cannot. Moreover, exposure of the GTR membrane during the healing period is common occurrence [21] [22] , and when the membrane is exposed, a 0.12% CHX gel and forceful irrigation with CHX using irrigating syringes is the recommended method for clinics 23) . 
II. Material and Methods

1) PDL cell culture
Human PDL cells were cultured by using an explant technique that is described elsewhere 7, 18) . The human PDL cells were cultured from the middle third of the roots of premolars extracted for orthodontic reasons. The fragments were grown in DMEM supplemented with 10% fetal bovine serum (FBS) and antibiotics.
The cultures were maintained at 37℃ in a humidified atmosphere of 5% CO2 and 95% air.
Experiments with PDL cells were performed by using the cells between the third and four passage.
2) Cell viability (MTT) assay
The cell viability was determined by examin- Using the solubilization solution provided in the kit, the purple formazan crystals, which were produced in the kit, and the purple formazan crystals, which were produced as a result of the reduction of MTT by the metabolically active cells, were dissolved overnight exposure at 37℃. The absorbance was read at 490nm using a microtiter plate spectrophotometer.
3) Mineralized nodule formation
The PDL cells were seeded at an initial density of 5x104 cells in 12-well microtiter tissue culture plates using DMEM with 10% FBS.
Before reaching confluence, the growth medium 
5) Statistical analyses
The statistical analyses were performed using the Kruskal-Wallis Test. All experiments were performed at least three times. The graphical data is presented as the arithmetic mean percentages of the control ± standard deviation.
The differences between the control and experimental values were analyzed and a P-value ≤0.05 was considered significant. Numerous mineralized nodules were identified as darkly stained patches in the control group, whereas an extremely small number of mineralized nodules were observed in the CHX group (Table 2) .
The PDL cells cultured in the absence of CHX differentiated in four stages; confluent, multilayer, nodule and mineralization. Therefore, many mineralized nodules were produced. 
IV. Discussion
A CHX mouth rinse is a widely used adjunct to in periodontal therapy owing to its bactericidal effect4). There are numerous reports on its safety as an oral rinse, but its reported effects on wound healing have been contradictory. Several reports on gingival wound healing concluded that the drug did not interfere with healing [24] [25] [26] . However, many studies reported a significant delay in palate mucosa-osseous wound healing after applying 0.5% CHX application 20) . . It has been shown that the serum protects cells from the cytotoxic effects of CHX12). It has also been suggested that there is a threshold value of tissue injury in the wound that must be exceeded before the repair process is impaired 28) . Studies have found that in gingivectomies, the surface of the wound becomes covered with a fibrin clot, in which the PMNs become incorporated form-ing a polyband layer. Epithelial cells migrate to cover the wound under this layer. The "polyband" layer may offer a protective surface that prevents CHX from reaching the connective tissues 25) . In order to reflect these CHX protective mechanisms in organisms, the cells were exposed to low concentrations (0.12-0.00012%) and for a short time (30-120 seconds). The results showed that the MIC of CHX on periodontal pathogens is 0.0012%. That is a 100 dilution of the clinically used concentration (0.12%).
In the cell viability test, only 0.12% CHX affected cell proliferation. In many other studies, the cytotoxic concentration of CHX on fibroblasts was lower than but the exposure time was more than 360 times that in this study.
Another reason for our result being higher than that reported elsewhere may be the difference in the composition of the media used. The media used as diluent of CHX (Sigma, 2.0%) in this study was DMEM +10%FBS+ 1x antibiotics.
Hidalgo et al. 29) reported that 10% FBS added to the culture media appeared to have an attenuating effect against CHX-induced cytotoxicity, which resulted in a higher cell survival rate, a higher ATP intracellular level and a higher rate of DNA synthesis.
Recently CHX was found to impair the cell function of the target cells at concentrations that had no effect on cellular viability. Many 
V. Conclusions
In conclusion, this study demonstrated in vitro that CHX adversely affects the formation of bone nodules by human PDL fibroblasts.
Therefore, it may be prudent to avoid contact with CHX until wound healing is well advanced.
In order for CHX to be used as a antimicrobial agent in wound healing after periodontal surgery further studies will be needed to determine when the PDL cells are free from CHX.
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